Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.033; wR factor = 0.092; data-to-parameter ratio = 16.4.
In the structure of the title compound, C 20 H 24 N 2 S 2 , the central CN 2 S 2 atoms are planar (r.m.s. deviation = 0.0205 Å ) but both benzene rings are twisted out of this plane forming dihedral angles of 23.03 (6) and 84.75 (4) (tolyl); the n-butyl group occupies a position normal to the plane [N-C-C-C torsion angle = À84. 33 (16) ]. The conformation of the imine bond [1.2888 (18) Å ] is E. The syn arrangement of the thione S and amino H atoms enables the formation of N-HÁ Á ÁS hydrogen bonds between centrosymmetrically related molecules. These lead to eight-membered {Á Á ÁHNC S} 2 synthons which are further stabilized by proximate C-HÁ Á ÁS interactions. The resulting dimeric aggregates are connected into a supramolecular chain along the c axis by C-HÁ Á Á(tolyl) interactions.
Related literature
For background on the coordination chemistry of hydrazinecarbodithioates, see: Ravoof et al. (2010) . For related structures, see: Khoo et al. (2005) H atoms treated by a mixture of independent and constrained refinement Á max = 0.37 e Å À3 Á min = À0.18 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C14-C19 ring. Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) Àx; Ày þ 1; Àz.
Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010 
Comment
In continuing interest in the coordination chemistry of hydrazinecarbodithioate derivatives (Ravoof et al., 2010) , structural studies on the precursor molecules have been undertaken (Khoo et al. 2005; How et al. 2007) . In this connection, the title compound, (I), the product of the condensation reaction between 3-methylbenzyldithiocarbazate and valerophenone, was investigated.
The central CN 2 S 2 atoms in the molecular structure of (I), Fig. 1 , are planar with a r.m.s. = 0.0205 Å. The adjacent residues are twisted out of this plane as seen in the values of the C1-N1-N2-C2 and C1-S2-C13-C14 torsion angles of 167.00 (12) and -163.64 (10) °, respectively. Further, the dihedral angles formed between the C3···C6 and C14···C19 benzene rings with the central plane are 23.03 (6) and 84.75 (4) °, respectively, indicating approximate co-planar and a perpendicular dispositions, respectively. Thus, the benzene rings are almost normal to each other, forming a dihedral angle between their respective least-squares planes of 80.13 (5) °. Finally, the n-butyl group, having an extended conformation, occupies a position approximately normal to the central plane with N2-C2-C9-C10 torsion angle being -84.33 (16) °.
The conformation about the N2═C2 bond [1.2888 (18) Å] is E. The thione-S1 and amino-H atoms are syn, a disposition that allows for the formation of N-H···S hydrogen bonds between centrosymmetrically related molecules, Table 1 . These lead to eight-membered {···HNC═S} 2 synthons which are further stabilized by proximate C-H···S interactions, Table 1 . The dimeric aggregates are connected into linear supramolecular chains along the c axis via C-H···π(C14···C19) contacts, Table   1 and Fig. 2 . The chains pack into layers in the ac plane and their organic residues inter-digitate along the b axis, Fig. 3 .
Experimental
The precursor molecule 3-methylbenzyldithiocarbazate was prepared as previously described (Ravoof et al., 2010) . This (2.12 g, 0.01 mol) was dissolved in acetonitrile (35 ml) and valerophenone (1.62 g, 0.01 mol) was added. The temperature of the reaction mixture was maintained between 333-338 K with stirring over 30 min. as a yellow product formed. The product was filtered off, recrystallized and dried in vacuo over silica gel (yield 70%; M.pt. 366 K). Anal. Found (Calc.): C, 66.25 (67.37), H, 6.50 (6.78), N, 7.81 (7.86), S, 18.17 (17.99) %. Light-yellow crystals were grown from its acetonitrile solution through slow evaporation.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 to 0.97 Å) and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2 to 1.5U equiv (C). The amino H-atom was refined with a distance restraint of N-H = 0.88±0.01 Å with U iso (H) = 1.2U eq (N). Fig. 1 . The molecular structure of of (I) showing the atom-labelling scheme and displacement ellipsoids at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.02007 (3) 0.442478 (17) 0.0262 (6) 0.0242 (7) 0.0211 (6) 0.0035 (5) 0.0008 (5) 0.0000 (5) C3 0.0254 (6) 0.0239 (7) 0.0233 (6) 0.0009 (5) −0.0019 (5) −0.0007 (5) C4 0.0299 (7) 0.0257 (7) 0.0334 (7) 0.0020 (5) 0.0019 (6) −0.0028 (6) C5 0.0381 (8) 0.0242 (7) 0.0438 (8) −0.0020 (6) −0.0003 (7) −0.0010 (6) (6) C7 0.0295 (7) 0.0403 (9) 0.0399 (8) −0.0018 (6) 0.0088 (6) 0.0002 (7) C8 0.0296 (7) 0.0273 (7) 0.0353 (7) 0.0017 (6) 0.0052 (6) −0.0011 (6) C9 0.0304 (7) 0.0224 (6) 0.0237 (6) 0.0014 (5) 0.0052 (5) −0.0014 (5) C10 0.0275 (7) 0.0265 (7) 0.0260 (6) −0.0003 (5) 0.0050 (5) −0.0018 (5) C11 0.0312 (7) 0.0293 (7) 0.0332 (7) 0.0011 (6) 0.0092 (6) −0.0005 (6) C12 0.0287 (7) 0.0371 (8) 0.0466 (9) 0.0038 (6) 0.0077 (6) −0.0051 (7) C13 0.0322 (7) 0.0217 (7) 0.0370 (7) −0.0021 (5) 0.0137 (6) −0.0064 (6) C14 0.0288 (7) 0.0184 (6) 0.0323 (7) −0.0002 (5) 0.0107 (5) −0.0039 (5) C15 0.0249 (7) 0.0216 (7) 0.0346 (7) 0.0012 (5) 0.0050 (5) 0.0001 (5) C16 0.0298 (7) 0.0259 (7) 0.0306 (7) −0.0002 (5) 0.0069 (6) 0.0012 (5) C17 0.0266 (7) 0.0327 (7) 0.0353 (7) 0.0032 (6) 0.0116 (6) 0.0011 (6) C18 0.0256 (7) 0.0369 (8) 0.0374 (8) 0.0052 (6) 0.0035 (6) 0.0026 (6) C19 0.0340 (7) 0.0311 (8) 0.0282 (7) 0.0014 (6) 0.0065 (6) 0.0000 (6) C20 0.0372 (9) 0.0600 (11) 0.0326 (8) −0.0027 (8) 0.0063 (7) 0.0077 (7) Geometric parameters (Å, °) S1-C1 (6) C12-C11-H11A 108.9 C1-N1-N2 117.22 (11) C10-C11-H11A 108.9 C1-N1-H1N 118.0 (12) C12-C11-H11B 108.9 N2-N1-H1N 124.0 (12) C10-C11-H11B 108.9 C2-N2-N1 119.37 (11) H11A-C11-H11B 107.8 N1-C1-S1 122.30 (10) C11-C12-H12A 109.5
Hydrogen-bond geometry (Å, °) supplementary materials sup-8 
